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(54) TURBOFAN 
(57)Abstract: 

PROBLEM TO BE SOLVED: To thin an entire air 
conditioner while maintaining the cooling performance of 
a motor. 

SOLUTION: In this turbofan, a rib 27 for stirring an air 
for cooling a motor 25 by flowing the back surface side 
of an end plate 21 is installed projectingly on the central 
part of the end plate 21 for a turbofan 5 internally 
equipped in an air conditioner 1 hung from a ceiling. The 
inside end of the rib 27 is set on the boss part 24 of the 
end plate 21. The outside end is set on a position facing 
to the center part of an air flow hole formed on the end 
plate 21. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is an air duct (C) among front faces. In a turbo fan which supports a braid (22) 
between an end plate (21) and a shroud (20) which have been arranged so that it may form, A 
center portion of the above-mentioned end plate (21) bulges in the shroud (20) side, While motor 
receiving space is formed in that back side and a center section of this swollen part is a 
mounting part (24) attached to a driving shaft (25a) of a motor (25), An opening (30, 30, — ) 
which collects air which flowed into the circumference of this mounting part (24) through the 
back side of an end plate (21), and cooled a motor (25) to the front-face side of an end plate 
(21) is formed, A turbo fan, wherein a rib (27, 27, — ) which agitates air of the circumference of a 
motor (25) with rotation of an end plate (21) protrudes on the back of a swollen part of the 
above-mentioned end plate (21). 

[Claim 2]An opening (30, 30, — ) which collects air which cooled a motor (25) in the turbo fan 
according to claim 1, It is formed in two or more [ on a concentric circle ] to the center of an 
end plate (21), and a rib (27, 27, — ), It is located among the openings (30, 30) which adjoin an 
end-plate hoop direction, A turbo fan with which it is radiately formed to the center of an end 
plate (21), and an inner side end of this rib (27, 27, — ) is characterized by setting an outer tip as 
a position which counters an approximately center part of an end-plate radial direction in an 
adjoining opening (30) at a mounting part (24), respectively. 

[Claim 3]In the turbo fan according to claim 1, it is an indoor ceiling surface (A). A conditioner (1) 
of a ceiling installation type installed A turbo fan, wherein the inner package is carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a turbo fan and relates to the measure against 
improvement of the cooling efficiency of the motor which is a driving source of this turbo fan 
especially. 
[0002] 

[Description of the Prior Art]Conventionally, the conditioner installed in a ceiling is known. There 
are a thing of the ceiling flush type embedded at the opening formed in a ceiling surface which is 
indicated by JP,8-75240,A, for example as this kind of a conditioner, and a ceiling hanging type 
thing directly installed in a ceiling surface. 

[0003]The thing of a ceiling flush type equips the inside of a casing with a turbo fan, and after it 
carries out the temperature control of the indoor air inhaled from the casing undersurface with 
the drive of this fan by a heat exchanger, he is trying to blow off from the four directions of a 
casing toward the interior of a room generally. 

[0004]The allocation state of the turbo fan in this kind of conditioner is explained using drawing 
7. like this figure — turbo fan (a) Top plate (g) of device casing Attached motor (e) being 
supported — end plate (b). A shroud (c) and this end plate (b) The undersurface and shroud (c) 
It has the braid (d) of two or more sheets held between the upper surfaces. End plate (b) It 
changes by a circular plate, a center portion bulges to the down side, and it is a motor (e) to this 
swollen part upper part. Receiving space is formed. This end plate (b) Penetration formation of 
two or more openings (h, h) is carried out at the center portion. Shroud (c) It changes by the 
circular plate which equipped the center section with the air introducing opening (c1), and is 
curving caudad according to the other side to the inner circumference side. By such 
composition, it is a turbo fan (a). In an inside, it is an end plate (b). Shroud (c) It is an air duct (f) 
in between. It is formed. 

[0005]At the time of operation of a conditioner, it is a turbo fan (a). A part of air which blew and 
came out of the outlet is an end plate (b). It turns to the upper surface side and is a motor (e). It 
cools (refer to arrow [ of drawing 7 ] D). Then, this air is an end plate (b). Opening (h) of a center 
portion It passes and is an air duct (f). It is collected. Thus, motor (e) Cooling is performed. 
[0006]A ceiling hanging type thing equips the inside of a casing with a sirocco fan, and after it 
carries out the temperature control of the indoor air inhaled inside the casing with the drive of 
this fan by a heat exchanger like the above, he is trying to blow off from the front face of a 
casing indoors on the other hand. That is, the gestalt which blows off air conditioning only from 
the one direction of the front face of a casing in a ceiling hanging type was common. 
[0007] 

[Problem(s) to be Solved by the Invention]The artificer of this invention considered making blow 
off of air conditioning possible from plurality also in a ceiling hanging type conditioner. In that 
case, it is possible to adopt the same composition as the thing of the above-mentioned ceiling 
flush type. 

[0008] However, since the height measurement of a device turns into a projection dimension from 
a ceiling surface as it is in a ceiling hanging type, when this unit elevation is large, it will project 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_^ 6/12/2008 



JP,10-153196,A [DETAILED DESCRIPTION] 



Page 2 of 5 



greatly caudad from a ceiling surface, and appearance is bad. In the thing of a ceiling flush type, 
the actual condition is designed without locating the great portion of device in underpart-of-the- 
roof space, and hardly being taken into consideration about unit elevation, since there are few 
projection dimensions by the side of the interior of a room essentially. Therefore, applying the 
thing of the conventional ceiling flush type to a ceiling hanging type as it is lacks in practicality 
from a point of appearance. For this reason, in order to attain utilization of what makes possible 
blow off of the air conditioning from plurality with a ceiling hanging type, slimming down as the 
whole device is required. 

[0009]as a means to attain slimming down of this device — casing top plate (g) End plate (b) an 
interval size (the size t of drawing 7 ) is set up small — getting it blocked — a turbo fan (a) — 
casing top plate (g) It is possible to bring close and arrange. 

[0010] However, it is a motor (e) when such a means is adopted. The flow area of the above- 
mentioned air for cooling becomes small, and it interferes with a cooling capability, and is a 
motor (e). The possibility of a failure occurrence will become high. 

[001 1]It is effective to attain slimming down, even if it is in the thing of not only a ceiling hanging 
type thing but a ceiling flush type at that that whose restrictions of underpart-of-the-roof space 
are received it is lost (installation becomes possible also in narrow underpart-of-the-roof 
space). 

[0012]This invention was made in view of these points, and is The purpose is to enable 

slimming down as the whole device, maintaining the cooling capability of a motor by improving 
the shape of **. 

[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this invention 
provided a rib which agitates air of the circumference of a motor with rotation of a turbo fan in 
an end plate, raised cooling efficiency of a motor, and, thereby, made it possible to set up small 
an interval size of a casing top plate and an end plate. 

[0014]The invention according to claim 1 is an air duct (C) among front faces, as shown in 
drawing 6. It is premised on a turbo fan which supports a braid (22) between an end plate (21) 
and a shroud (20) which have been arranged so that it may form. A center portion of an end 
plate (21) is bulged in the shroud (20) side, motor receiving space is formed in that back side, 
and it is considered as a mounting part (24) to which a center section of this swollen part is 
attached by driving shaft (25a) of a motor (25). An opening (30, 30, — ) which collects air which 
flowed into the circumference of this mounting part (24) through the back side of an end plate 
(21), and cooled a motor (25) to the front-face side of an end plate (21) is formed. A rib (27, 27, 
— ) which agitates air of the circumference of a motor (25) with rotation of an end plate (21) at 
the back of a swollen part of an end plate (21) is considered as composition which protruded. 
[0015]Air of the circumference of a motor (25) is agitated by a rib (27, 27, — ) with rotation of a 
turbo fan by this specific matter. For this reason, when cooling efficiency of a motor (25) 
becomes high and carries out the inner package of this turbo fan to a conditioner of a ceiling 
installation type, even if it sets up small a top plate of device casing, and an interval size with an 
end plate (21), a cooling capability of a motor will be maintained good. 

[0016]The invention according to claim 2 materializes composition of the above-mentioned 
opening (30, 30, — ) and a rib (27, 27, — ). That is, an opening (30, 30, — ) is formed in two or 
more [ on a concentric circle ] to the center of an end plate (21). It is located among the 
openings (30, 30) which adjoin an end-plate hoop direction, and a rib (27, 27, — ) is radiately 
formed to the center of an end plate (21). An inner side end of a rib (27, 27, — ) is considered as 
composition which set an outer tip as a position which counters an approximately center part of 
an end-plate radial direction in an adjoining opening (30) at a mounting part (24), respectively. 
[0017]By this specific matter, composition of a rib (27, 27, — ) which can ensure improvement in 
cooling efficiency of a motor (25) is obtained. Since a rib (27, 27, — ) is radiately provided among 
openings (30, 30, — ), it also has a function as a guide plate to which it shows air which flows 
toward this opening (30, 30, — ). 

[0018]The invention according to claim 3 is a conditioner (1) of a ceiling installation type about a 
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turbo fan given in above-mentioned claim 1. The inner package shall be carried out. 

[001 9] According to this specific matter, maintaining a cooling capability of a motor (25), a top 

plate of device casing and an interval size with an end plate (21) can be set up small, and 

slimming down of a device is attained. 

[0020] 

[Embodiment of the Invention] Next, the embodiment of this invention is described based on a 
drawing. This embodiment explains the case where this invention is applied to a ceiling hanging 
type conditioner, 

[0021]Conditioner (1) which drawing 1 requires for this gestalt A perspective view and drawing 2 
are these conditioners (1). The top view and drawing 3 in which an internal structure is shown 
are the drawing of longitudinal section. 

[0022]As shown in these figures, it is this conditioner (1). Ceiling surface (A) It was installed and 
has the casing (3) of the core box which has an air port (2A, 2B, 2C, 2D) which carries out an 
opening to four sides horizontally. This casing (3) Heat exchanger (4) annularly constituted inside 
so that each air port (2A, 2B, 2C f 2D) might be countered Turbo fan made of resin (5) located in 
a casing center section It is accommodated. Horizontal vane (6) which adjusts the wind direction 
of the air conditioning to the interior of a room to each air port (2A, 2B, 2C, 2D) It is provided in 
the circumference of a horizontal axis, enabling free rotation. 

[0023]Casing (3) In the undersurface, it is an air suction port (7) to a center section. The suction 
grill (8) which it has is attached enabling free opening and closing. It is (9) among drawing 3 . It is 
an air filter for removing the dust in the suction air, etc. 

[0024]The above-mentioned heat exchanger (4) It is a cross fin type which attaches many 
tabular fins by a crossed state to two or more heat exchanger tubes arranged in parallel 
mutually, and functions as a condenser as an evaporator at the time of heating operation at the 
time of cooling operation, thereby — turbo fan (5) from — the temperature control of the drawn 
air is carried out. 

[0025]Heat exchanger (4) In the bottom, it is this heat exchanger (4). The drain pan (10) for 
collecting the drain water by which it was generated is allocated. 

[0026]The above-mentioned casing (3) The piping space (12A) divided by the divider plate (1 1) 
to the casing building envelope is formed in one corner (corner of the lower right in drawing 2 ). In 
this piping space (12A), they are refrigerant piping (13), a drain pump (14), and a casing (3). It 
hangs for hanging to the concrete member of underpart-of-the-roof space, and hanging with a 
bolt, and metal fittings (15A) etc. are arranged. This piping space (12A) is covered with the 
corner cover (16A) which can be detached and attached freely to the casing (3). The space 
(12B, 12C, 12D) divided with thermal insulation (17) to the casing building envelope is formed in 
other three corners. It hangs in these each space (12B, 12C, 12D), metal fittings (15B, 15C, 15D) 
are arranged, and each is covered with the corner cover (16B, 16C, 16D). It is a conditioner (1) 
by these corner covers (16A-16D). Appearance is secured good. 

[0027]the following and turbo fan (5) ******** — it explains. Dra wing 4 is a turbo fan (5). The 
sectional view which met the Z-Z line [ in / drawing 5 / for the bottom view of a turbo fan / in 
drawing 6 / dr awing 4 ] in the top view is shown, respectively. This turbo fan (5) It has the 
circular end plate (21), the circular shroud (20) which has an air introducing opening (20a) in the 
center section, and the braid (22) held among these both (20, 21). A braid (22) changes by the 
plate of the section profile which inclines in the counter clockwise direction at the periphery side 
according to the other side in draw i n g 4. The center section of an end plate (21) bulges to the 
down side, and is constituted by the hub part (23). The receiving space of a motor (25) is formed 
in the hub part (23) upper part by this bulge. The cylindrical boss section (24) as a mounting part 
as used in the field of this invention is really formed in the central part of a hub part (23). This 
boss section (24) is a casing (3). It is directly linked with the driving shaft (25a) lower end part of 
the motor (25) arranged in the center section. This boss section (24) in detail inside cylindrical 
boss bodies (24a), The 1st metallic ring (24b), a rubber cushion (24c), and the 2nd metal ring 
(24d) are inserted in in one, and the opening (24e) for inserting the driving shaft (25a) of a motor 
(25) in the center section of this 2nd ring (24d) is formed. The driving shaft (25a) of a motor (25) 
is inserted in this opening (24e), and it is a nut (N) from the bottom. By being screwed, it is a 
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turbo fan (5). It is attached to the driving shaft (25a) at rotation one (refer to drawing 3 ). 
Thereby, it follows on the drive of a motor (25) and is a turbo fan (5). The whole rotates (it 
rotates to the clockwise direction in drawing 4), and it is a turbo fan (5). The air inhaled from the 
bottom is blown off on the diameter direction outside. 

[0028]This turbo fan (5) In the bottom, it is this turbo fan (5). The bell mouth (26) for guiding 
indoor air is allocated. This bell mouth (26) has an opening (26a) slightly smaller than the opening 
(20a) of a shroud (20) in the center section. It is formed in the arc shaped cross section, and the 
edge of this opening (26a) is a turbo fan (5). It receives and air is passed smoothly. 
[0029]The opening (30, 30, — ) which grows into a hub part (23) by a long hole is formed in eight 
on the concentric circle centering on a boss section (24). This opening (30, 30, — ) is a turbo fan 
(5). When a part of blow-off ****** turns to the back side of an end plate (21) from a peripheral 
part, it introduces into the circumference of a motor (25) and heat is taken from a motor (25), It 
is for making the hub part (23) bottom discharge this air again (refer to arrow [ of draw ing 3 ] B). 
That is, it is the composition that a motor (25) is cooled by surroundings lump of this air. 
[0030]As composition by which it is characterized [ of this gestalt 1 two or more ribs made of 
resin (27, 27, — ) protrude on the upper surface of a hub part (23). These ribs (27, 27, — ) are 
radiately arranged considering the boss section (24) as a center. It is formed in eight between 
openings (30, 30, — ), and an inner side end is specifically located in the upper surface of a boss 
section (24), and an outer tip counters the approximately center portion of the longitudinal 
direction of an opening (30), and it is located. By providing the rib (27, 27, — ) of such shape, 
Turbo fan (5) The intensity of the hub part (23) not only being secured but turbo fan (5) At the 
time of rotation. The air which flows through a motor (25) periphery by rotation of this rib (27, 
27, — ) can be agitated, and improvement in the cooling efficiency of a motor (25) can be aimed 
at now. Since this rib (27, 27, — ) is radiately provided among openings (30, 30, — ), it also has 
the function as a guide plate to which it shows the air which flows toward this opening (30, 30, - 
-). 

[0031]Turbo fan (5) As shown in drawin g 3 and drawing 6 , the lower end of a shroud (20) is 
located above the lower end of a boss section (24). Specifically, it has shape which the lower 
end part and boss section (24) of the hub part (23) projected to the down side rather than the 
lower end of a shroud (20). Therefore, the size from the upper bed of an end plate (21) to the 
lower end of a shroud (20) is set below to the size from the upper bed of an end plate (21) to a 
boss section (24) lower end. Thereby, it is a turbo fan (5). It has the composition that height 
measurement can be held down to necessary minimum. 

[0032]With this gestalt, two or more ribs (27, 27, — ) were protruded on the upper surface of a 
hub part (23) and the cooling efficiency of the motor at the time of operation (25) is set up highly 
to have explained above. For this reason, casing (3) Even if it sets up small the interval size of a 
top plate and an end plate (21), the cooling capability of a motor (25) will be maintained good, 
therefore — slimming down as the whole conditioner is attained, avoiding concern of the failure 
occurrence of a motor (25) — ceiling surface (A) This ceiling surface (A) at the time of installing 
from — a projection dimension can be made comparatively small and appearance can be 
obtained good. As a result, conditioner (1) which makes possible blow off of the air conditioning 
from plurality with a ceiling hanging type Improvement in practicality can be aimed at. 
[0033]Since slimming down of the whole device can be attained also when the composition of 
this gestalt is applied to the thing of a ceiling flush type, receiving restrictions of underpart-of- 
the-roof space is lost, and it becomes possible to install also to narrow underpart-of-the-roof 
space. 

[0034]Although the hoop direction of an end plate (21) is covered and the opening (30, 30, — ) 
and rib (27, 27, — ) which are formed in an end plate (21) were formed in eight places by turns in 
this gestalt, this formation position and its number can be arbitrarily set up in this invention. 
[0035] 

[Effect of the InventionjAs explained above, according to this invention, an effect which is 
described below is demonstrated. To the turbo fan, the invention according to claim 1 protruded 
and considered the rib (27, 27, — ) which agitates the air of the circumference of a motor (25) at 
the back of an end plate (21) as the composition to which the cooling efficiency of a motor (25) 
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becomes high. For this reason, when the inner package of this turbo fan is carried out to the 
conditioner of a ceiling installation type. Even if it sets up small the top plate of device casing, 
and an interval size with an end plate (21), the cooling capability of a motor (25) will be 
maintained good and is compatible in slimming down of a device, and reservation of the cooling 
capability of a motor (25). 

[0036]The invention according to claim 2 can improve the practicality of the turbo fan which 
demonstrates the effect concerning the invention according to claim 1 mentioned above by 
having materialized the composition of the opening (30, 30, — ) and rib (27, 27, — ) which are 
formed in an end plate (21). Since the rib (27, 27, — ) is radiately provided among openings (30, 
30, — ), It will also have a function as a guide plate to which it shows the air which flows toward 
this opening (30, 30, — ), recovery of the air from the opening (30, 30, — ) to the front-face side 
of an end plate (21) is made smoothly, and the cooling capability of a motor (25) can be made 
good also by this. 

[0037]It is a conditioner (1) of a ceiling installation type about a turbo fan given in above- 
mentioned claim 1 in the invention according to claim 3. An inner package shall be carried out. 
The top plate of device casing and an interval size with an end plate (21 ) can be set up small by 
this, maintaining the cooling capability of a motor (25), Since the projection dimension from a 
ceiling surface can be made small when slimming down of a device is attained and applies to a 
ceiling hanging type conditioner especially, the appearance of an installation condition is obtained 
good. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of the ceiling hanging type conditioner concerning an 
embodiment. 

[Drawing 2] It is a top view showing the internal structure of a conditioner. 
[Drawing 3] It is drawing of longitudinal section of a conditioner. 
[Drawing 4] It is a top view of a turbo fan. 
[Dra w i n g 5] It is a bottom view of a turbo fan. 

[Drawing 6] lt is the sectional view which met the Z~Z line in drawing 4 . 

[Drawing 7] It is a sectional view showing the installation condition of the conventional turbo fan. 
[Description of Notations] 
(1) Conditioner 
(5) Turbo fan 

(20) Shroud 

(21) End plate 

(22) Braid 

(24) Boss section (mounting part) 

(25) Motor 

(25a) Driving shaft 
(27) Rib 
(30) Opening 
(A) Ceiling surface 
(C) Air duct 
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timmV-8 — 7524 O^fSfc^StLTV^ J: 0 

■g>. 

[0003] HRfc, ^#S&3!c7)k<?>i£. ir-isy? 

y y m* 1 6 »ii/Wf £ jRssiSTjaK 
tins L Jt» . ft x. a > - y y ^ 4 *iflj*> £>si*i w -5 

[0004] i«o«»ffiawi*aarc*5»-?-&^-5K7r 



<, ^-^7ry(a) §§s^--yy^<D^i£(g) iz 

-Kb) y*77K(c)l:, .1 OX y FTP- F(b) 

mxcoyu~b(d) t*ffiz.xf&&* xyF^y-F 

(b) (i, R^^WC-^O^^^TMfcPaj^tL. 

v*£. doxy FTP- Mb) o4yfef^tcttafflW>HJ 
P(h,h) ^KlffMSftT^I.. y*7-)F(c) «U * 
*g|5^M#AWP (cl) fc PBgORtt-Cfc 0 » 1*1 

mmizm 5 t,z Ltz^xT^zmm lx v >s . ; <o ± a 

5r««CJ;0, ?-#7ry(a) ortSttctt, xy FT 
y-F(b) fcya5^K(c) fc<0|SKc£5S31BKf) 
f&ZtlX\,i&. 

[0005] g$mmmw<oMm,mzii, ?-#y r > 

(a) mstinfrbuks ajfes»o-»*»xy Fry- f 

(b) 0±HWfc:|Il l 5&/C*C*-*<e) ^^JP-TI. (H7 
<0^EPD#Hg) . ^cof^, ■IW^Iixy FTP— F 
(b) 4»*»4J^)HJP(h) ^a^LTS^ag&(f) fcHUR 

[0006] — ^#»T»f^<?5*><ofis ^-yy^' 
T ^-yy^mcpR^^rt^.$-±ia k IsMSBcSft 

in-tx o iz ltv^s . 0 » jmRTimxteT- 

[0007] 

#®Tim<ogsmmmwiz$3^x hmuj^^m 

m^covkftL*-aimz-§-&ZblzmL%mLti. ZcoM 

[0008] t^L***^. mm?) 

WSTf-ffi****)* *^#W*>^<0§!?ai^k >5r -Scot's 

ftM^ozzm-tmi'j?** wx\ 3£mmz izm lt«% 
t'mmztL-rizmmztix v ^ i> <o * . 

x cmwiktf&gx'$> h . 

[0009] £tfD3gS<^?fM-ffc£®&#Ki: LTs ^~ 

y>^i(g) kxyFry-F(b) tcomwtm (,m 

7<n*mt) ^/h§<IS^-f-4. o^O. ^~#7ry 
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[ooio] kaztf. z<7)£ott®;itmmLfzts,'& 

(e> cofoBft£.c7)-t>smm*m <^tl43. 
cooii] &fc, jm-RTtfmcohcwzmh-?. ^# 

[0012] *|%0J{i. £ft£Oj5£®^?&£;futi> 

it*-*smt -th zt£ most -tz . 

[00 13] 

[iWH£#8rt-* £#>*>#«] ±ia<oaw*5tsw*jt 
*>t£. #»9!uu ?-#7T><7)®mzft~?x^-?m 

mco^£ffif~t h V 7'£x;y FTP— b tzl&lifX 

[ooi4] it i imnmite. m e iz^-tx ? 

(£. fflrBR±^B!T3£S0I»(C) ^fM-T^id^BEa 
SfLfcxy h (21) ^.x^ fs (20) fctfOBItiy 

U-K(22)Sr^LT^^-?K7r>'S-mfllfcLTV> 
5 . x y h (21) «04» ffcSMi-* (20) fill 

PffigP^-cT) £ * - * (25) a&9&tt (25a) KffiWt 

6ft£JRftH1G(24) tfz. £<OWftfta5(24)<0 

fflffltc. x>- h (21) c0WHffl2r»Stl.-r (2 

5) OS® L^^xy FTP- h (2l)<oiWrH«fc:0JR 
•TSBBP (30,30,-) ^ffM-TS. 55fcs xyN'7U- 
h (21)^PaiM^cO#Mfc. xyh'Tlx- h (21) OEMS 

tc#-5 t^-^ (25) jaBBoffi^^aw^ s y 7" (27, 27, 
[0015] ^-tf^r young 

(25) jaHOffiaWi'J 7(27.27. •••) Hz£ 

h(21)fc<OlBH-^ffi*/JsS<|ft5gLfet tT*>^-^<0 

[0016] ff^3S2|5»^HJ«. ±I5WP(30,30, 
•■•) RX/Uy' (27,27, •••) «^!ML?t:tOtfe 
S. -otK). ma (30,30, ••■) £\ 

U 7(27,27, •••) Sr. iy HTU— WttfrfatcBtJg?- S 

pip (30, 30) m±comi / zm.mLx , xyF:rv-M2i) 

CD$»L*l,z1$LxmMmzB®,'?2> . mz, 07(27,27, 

•••) <ortffl»i&]Rwt»(24)tc, *MM*mi*'*-&Bin 



(30) Sxy KTl^- h^#WOfc(f»*aWC*W»| 
[0017] £0#5©(PSt;: «t D , ^-^ (25)O?££0$J 

*o[6]±^w^tc=ffi-^y7(27,27, •••) commm^ 

tl&. ttc. 07(27,27, •••) « s g§P(30,30, ■■•) PI 
±Oiafc;RJ»#fc:Kf7 fc*VC OT\ £ OPJP (30,3 

0, ■■•) s\to~7xmh.&&$t*mw&xH VTu-b 

kLXCDM1&i>1iLX^&„ 

[0018] mm 3 82»<o«BBtt % ±ib»^jr 1 iam 

«^7r^, ^#RMffi<9£Jt0«ftK«<l) izft 
m-&i>c?)kLX^&. 

[0019] i^WSSfRUt i 0 s (25)cO?^ffltt 

IgS-^t^^. glir-yy^ttxyK7V 

- b (21) i: comm^tm &/J^§ < kst-^ . mwom rn.it 

[0020] 

iwnommmmi mz. i&wnmmmtmmtz 
m^xmrntz. *mmmx\t. *s6b8*^st 

[002 1] Hi fc^^&tf &£ftlg$&Sar(l) 

mm. H2{t*3BKW«fflai(i> ortgg*it^*-f¥H 

H, 03{i:^<r)^ilf®iaT'S)?.» 
[0022] CtL^Htc^-f-J; 3 fcs *S^MSi^g 

(1) a, ^#b(a) fcisa^^x. 4at*¥»«fciip 

•r^^,D^tUP(2A,2B,2C,2D) S: W?--g>ffiS<?)^--^> 
j/(3)S:iii.TV^. £co^-^>-^(3) 01*195^?*. 
#SMD^ajP(2A,2B,2C,2D) teStl^Tf* J: a 

«§ti^^3smf§(4) k tr-isyy^mizimth® 

SM^ttJP(2A,2B,2C,2D) Srt^ffif^ROft 
[0023] ^->-^"(3) OTffi^ii. «f» 

©ap (7) i^-th mk? u ^ (8) mm smzm. 0 ft 

ft&*ro>*. 03 + (9) «pRaffiM+«*^^^* 
[0024] ±IE^J^(4) 14. SV^cWfciHIS 
JB-CKftftTflg* ^n^^^'f 7°f* -5 X , tfsmM 

famzim^mkLx, mmMk&rtztemmk txm 

[ 0 0 2 5 ] Sft3S^tl(4) <OTWt=tt»3RS3ft» 
(4) T^fe t/c Kl/^TKSrHIJR-r^^y)^ ^ i^>-yt>-(i 

[0026] ±IB^--^>-^'(3) F*1C0 1 -o<50Kftg|5 (H 

UTttflME (ID fc i o TEH§ti^iE«X^-X (12A) 
3Wg«S<lTV%&. ^Offi«X^.-X(12A) (C{4. ^ 

K*(i3), Hi-vjK^r(i4), y-~>yr'0) 
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g.m<v ynvttzn tx sw* b c J: o s 

fctfxofg 0 &M(15A) Sf**KK$<tT^4. d<7) 
ffi&n— ^#;-?-(i6A) ^z^^xWhfiX^h. 

mco 3 mmcr>mnmz\ty~ ^ yyfongmizn txm 

mt (V7) J: -oX ES^^Ut^-X (12B, 12C, 12D) # 
7lM$tlTViSo Clfl^X^.— X(12B,12C,12D) kite 
ffiO^*(15B,15C,15D) #1E«£*lT:B 0 . 
^^S--(16B,16C,16D) fcJ;-?T?S;b;?XT^.g>,, <rtl£> 
n-^^^s;-(i6A-i6D)fcJ; DS^MIn^B(l) coi?m 

&&mzm&znx^&» 

[0027] OT. *-Jif7 r V(5) (:-oWtlM B JJ"^ 

H4B?-)J<7ry(5) <0THEI£, H5{i^-^' 
7 r yoTME!* .. H6{±H4fc*>(ti. Z-ZI&fc^ 
^KffiHSr^^LTV^ *^-tf'7ry(5) Ji, R 
^c7)xyKri/-b(21)h. 4>*lfBfc£^»AlfflP(20 
a) Z^-t&Bmnis Y (20) k. CtL^M#(20,2 
1) (7)rafc«^S^7>-K(22)j:^ffixTV^. 7" 
F (22) fcL H4 tfc^T^jgfflflfclBj d L^ot 

mmm Y )-H^zmwhm^m.<mmx^h „ i> 

KTl'— h (21)c04"C^{4TfW-Pa3 LT^?1HH23) 
^jjg^ixTV^. .rcoPffi^J; 0^7-'gP(23)«±ffl!J(c 
(25)co»R®m®$:Bl$.LX\^, ^^(23)^ 

(24) #3FM $ tlX V ^ . <T CDtfXffi (24) #$r— >- 
>"(3) 4>*a3tIBB$n^ ; £-^(25)OlB»«l(25a) T 

RWttOtfX*#:(24a) O^fc. #«ttc7)mi 'J 
(24b) , (24c) , &fmt7)f&2 l>y^(24d) 

*Utti "5 s i^2'jy^(24d) CO* 
j^SBK^-^ (25) (7)|g«jW(25a) £W«>3£ttfc«>0>BHP 
(24e) jWBj£3*rO*S. £<OB8P(24e) £*-*(25) 
c7)IB»tt(25a) *u T»£>^MN) ^ 

^ilSitt, ?—#7ry{5) *«i&tt(25a) fc0 
<R-*t=lRfttt4>tLTV^ (H3#H§) . ifltiO. 
* (25)«0|g»tff-3T^-d<7r V (5) £fta6*lHWR 
(H4fc*5tt^«ffHU0^rinIfcllI«) Ls ?-*7tV 

(5) <nTMfrhw&/*ti^*m%wmi l zw.\£-t x a 

[0 0 28] i<0^-#7ry(5) 0)T«ttt* 

'7X(26)* i lBlg§nTV-»5. i^;^V7X(26){i. * 

J^tyA? 1 ) K (20) OlSiP (20a) «t 0 

BHP(26a) Sr^LTV^S. .T cOMP (26a) OMHfflWi. Wf 

MS RJf o iz&i X V . 

[0029] £ti, ;\~7m23)M&. ^?LT-^S^P(3 

0,30, •••) w#xm<24)**fokLfcmMFte<o8ism 
tzftmztLX^&v z<vmn 00,30, •■•) ^-^7 



(21) nmwtrz® 0 ayt-c*— * (25) commzmx vx^ 
-9(25)frL>m:m^tc.mz. nco^^nw\ym(2 

3) COTMlzm ft t COT* S ( El 3 CO^EP B 

[0030] ^BJ||«0«PfSi:-tS»|Ri: LT » vn^»(2 
3)<0±H(CJdfBSR^)«Jii«y ^(27,27, •••) *^$tt 
TV^„ CfL^yy (27,27, •■•) (i. ^SP(24)^^I> 
fctTScftf^tBEttStLTV^. MP(30, 

30, •••) m±<?>m<o8wmizmtfii$tixi5*) . ftmmw 

^Xgp(24) niMfriSLW. L> s iWUfe&WP (30) 

V&V7(zr,zr, ■■■)tmwt>tix^&c\bi l z£*) ^ ? 
-tfyry (5) (23) Jg#*Wfe$ tiT V ^4 Hf 

(27,27, •••) coH»KfcJ;D ; E-^(25)MI21^Sreltl.i»S 

^e-^ (25)(o^s&^cor&i±&H?» ^ t 

WC%i>&5(&tr>X^&. mz. £ CO U 7" (27, 27, 
•••) ti. MP(30,30, ■••) |aI±»PBlfc^*ft«C«t^tL 
TV^(OT\ £O^P (30,30, ■■•) / Mfi]-5TSEtLS^ 

^nthn-i by°u-hk Lx<?>mmi>-&im->x^ 

[003 1 ] *7t, ^-t;7ry(5) {4. @3at>'El6 
fc^-T «fc 3 y*77K (20)<OT«ft* f !K^«(24)<OT 

(20)coT^ct 0 fc. ^N^gP(23)<7)TSgPatX^X^(24) 

^ffli^m LtzW®. t%-ox^&» m^x. xy^r 

b (2\)<7)±Mfrt> (20) <0T***C«0^ 

{±, iy HTl^— h (21)<?5±Jf *»fejK^S»(24)TSH4T 

co-^miXTizm&ztix^h. ztiiz£K>, ?-#?t 

^k^-ot^S. 

[0032] KLtmw Ltzx o iz^ *mnxn, 

(23) W±B5K:«0R^)'J ^(27,27. -) 
cO^-^(25)tfD^4D^*^<KSLTV^„ £<0fe 

46. ^->-^'(3) cvjmt^y vy°u— b (2i) kcora 

Hh+8c£/Jv&<SS£Lfcfc tTt ; e-^(25)c0^a]tt«g 
«^jfft=«S*«*L4£i:t=3r&. ^^>T. ^-^(25)cO 

ft£f^#® (a) 5&^^tti^ffi*jt<sw/jN§ < -rs <r 

k ^TltMi S:^»tc»«. £ k #T"# S . £OlS 
[0033] ifc. *JB»C0«**^#aj^O«><0(C 

jijmsmizft Lxi> tsatr & £ t t^imt %h . 

[0034]^, *m«T'{4. xyprw h (21)t=» 
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j£§tlSIWP(30,30, •••) SIP; y (27, 27, ■••) X 
[0035] 

mm lx . >t-? (25) <wtswmim< %&m&t l 

h (2D k cofsim^mz'h-z < m& lk t lx i> 
(25) cn^^mmmz^m^tih z tiz%K>. 
mwcomm-itt*:-? (25)co^mtm^>mmt zm±x 

[00 36] ff^JS2IBtgO^BJ{±, h (2 

l)£flM£;fX.g>IBn(30,30, •■•) &1>'U7"(27,27, ■•■) 
^fft£?>Jl#:-ftL*:<r £: fcJ: K) . ±M Lfctifim 1 IBtE 

±T*i§<&. U7"(27,27, -■■) (is WP(30,30, 

•••) |lI±«ra^Mf^^tii>ti.-CV^i,«t:\ icOfflP 
(30,30, •••) ^^XWdn,hQ%*mfo'$-h*i'i YTV 

-httxcomm^-t^cit^y). ^p(3o,3o, 

•••) #>£>X>- h (21)c7)HUHfi!l y \O^MOllIJR^' 

Wtt&£*U <I:McJ;^T^-^(25)<^SM3:tg£ 

[00 37] lta<3S3lB«gO%HjT1S, ±IBft*^ 1 IB 

i^-*'7ry&, ^#Kaso^Wfp^g(i) iz 



frmthiiCDbLtZo ^tiizXK). (25) cDtttlffl. 

- h (2D k (vmm-WiZ'hz < mfex* . mm.<mm\\L 
ti^imiz^K). wt. jzttftTimcDQMmmmwizm 
m Lfz%>i?iz\i, ^#mfrt>com&-tmz>b% < x% h 
oT\ mm.^m<o^mtti^mzn^tih. 

[eh ] mmmizi%h^#RTwmmmmmcom 
mmx*h&. 

[ 0 2 ] s^iraft^aort^jg ^^TMH-cfc & „ 
[03] ^mmmmm<^mmmmxh s „ 

[04] TycD^WMX'fo&v 

[05] ^— ^r^cOTtSaT-^-So 

[ 0 6 ] 0 4 fcrfeft !» Z - Z«te8H> BW0-C& h . 

[07 ] r y<Df£g#«^iTH0-e 

(i) mmmm. 

(5) ^-*7ry 
(20) 

(21) zcy^TU-h 

(22) TV- H 

(24) tf'Xgff (JjXWtSB) 

(25) c 6— ^ 
(25a) igttW 

(27) 

(30 hp 

(A) 3*3ffl 

(o 
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